« 136 - = in ¥ Eid 2011 4 4 A

B

HYEEPRES FRE

(GEfe Rk FHFILEZ,® 100084)

FEE - 2513 3K TETE BT A — 1T LR Rl 2 S22 4 25 31 2 10 0K ) R AL B 2 ) B AR Jt R E 47
R A RV ABETE . 2> T 25 AR R A SCLL 25 -8 o0 T B A 2 HO N & 23 7 259 Ol 4
W T R TREA P B IR A B 0 FLJR 254 5 PEREOC & L R ANl 76 25 4 38 X BT S A it v 45 UA By . 55— 5
TAT » 245 47 33 32 AU 6 S X T8 0 B e 4R R TR I 2R A S BHR I AR R R .

KGR YL s o THESS K DL 45 H-TERE G R

5l &

25 W33 3% B F IR un el B 25 W) A 30 43 (active pharmaceutical ingredient, APD) DL & {169 J5 A% 2 3
A AR R A5 1 — A 28R & A T 254 & BRI A (6 ) =Z 181 () — S B T R T, T SOk
1 245 1A S5 AR HE A5 GE B BN G F 250 3 6 368 8K 8 22 1) R 43 1 25 4 (B A A 1 T 2 R A
B2 250 T A I Y7 i R 2 AR e ol O A B 5 BT IRt 2R R LR TR IR R R X T
P RIE R R e o 26 77 AT A7 PR R R (s FH X &7 8 R 45 T 1D 1) 2 W) 19 4 Jed e A T Al R T 3B SR R
Z—s
R ZH 245 138 254K 22 0T LU VRS2 i 250 A B0l 53 T AE AR08 53 (inactive ingredient, SRR 20
T 22 453 AR} 25 ) B 2 b ek v — A AR G ST S Y 4 S R A B 2 R — R 2 ik
T 25 SEARHI A AR AP LR Bk 2 A SR BRI 22 A I 75 2 25 TR 25 W 4y 5 MR Z ) B AR ELAE T i EL
TR BB T2 DA Z W 04 1 P9 e D0 338 306 Sl B A R mi i o 2590 B RERI AR Z [ i DG R I 1 s .

FEE FH 0 EECZY 250 Fi i 2 AR A1 2 50 Bl AR A R Ay (BTN R £ RS VR &
o5 5 M 1 T 288 R P 04 TR I 2 L R LR A T A SR TR 26 L S AT T R SR )RR AR = 4 T A B AT A AR
W) CA5i) G 45 B £ 2k 22 PO TR 2 AR A A ) O SR L TR 59O . R 2 B2 i 2% 1k R B ] —Fh ok
F RN o LY s T3 R A3 AR AR R S A P B Y R I B A, PR AT R R A 24 W 3 3k R & R
S e 7 T B Z2 A o (2R BERE L I IZ N T OB BE AR OC B (L - n -5 - D R T iR S
W5 o 11 AE AL 55 25 700 24 08 5 b i AT 20 0 4 IR BB G BRE BB L S B A HUR 4 M i R i Ll 1
R 5385 53 B RHMA FRARME 1K 3 - 25 L T 7 -1 BB G 2R A B 3 S 0Bk o A M A 2 o 3R - il BRI 7 T 2
KA HE DL T B TR R 2= KO

WER LA AR A 50 AR A0 6 54 1 1] Hans Lowey & BRI T RIA S HHK 9 LF g R UK B RS
HRAER I E o TAEZ kR h R B B A7 M 50 4ERg P s T o MRS Ok L, T LAAR I 254 5 44 R
Z 6] 45 G FR N 6] 3B BT (i 40 S R 25 ) 38 R AR R 4 S =R R RN WL 2) : (A 25 5 7y T E
LA BR G W 5 53 AR SR AP S 45 T 24 W 0 U i 5 R IC (BD 25 W 43 5 R 3 S O Ak 2 B AT
1% I 25 M- 0y T 285 ) (drug-polymer conjugates) ; (C) 5 43 T4 A< B wlh J2& 25 W) A &%l 43 » J HE A 11
BB 43 0 B b 2 fie B AT Y 7S ) HE A 20 B T 2 AR W R R A

TEFE TR AIFR I AR L L 2508 5 2870 AT ClJ& AT S 56 58 YT 5 7 1)) mp 45 4 1 — 4> il
ELWB AR H ER AR S#IE B 0 HS 50873056,50743038 Fl 21074064) 5

EEBN WA= 972—) , BB R G I N E o T4 5 254 3%, E-mail: yanbin@ tsinghua. edu. cn, Tel;
(0106279 7572.




54 = Vax ¥ B il « 137 .

Drug
Delivery
<EE>
body

L 29 ik ik R Bt LR 5 H B2 W) APLM ORI AR =% Z I C R,
SZML EREMRALY SMEZECR, GIEERRAGY 5 AEZE LR,
A2 0 R B BT 56 5 A 2 T8 AR AR T
Figure 1 The design of a drug delivery system needs to consider the relationship among
the drug, materials, and the human body. In contrast, controlled release is concerned about

the drug-material interactions, pharmacology is about drug-body interactions, and

biomaterial science is about material-body interactions.
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Figure 2 The three types of relationships between drug and polymer in drug delivery
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Figure 3 Three possible structures in a drug-polymer solid dispersion sample (left)
drug/polymer glassy solution; (middle) drug crystals in equilibrium with a saturated

drug/polymer solution; (right) amorphous drug-rich and polymer-rich domains coexist.
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Figure 4 The composition-processing-structure-property

relationship for a drug-polymer 2-component system
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Figure 5 A possible temperature-composition phase diagram of a
drug-polymer 2-component system, including liquid-solid phase
transition line and liquid-liquid phase separation
(binodal and spinodal) curves, along with the glass

transition curve which is important for structure formation
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Figure 7 Four categories of drug molecules according to their natural/synthetic routes and molecular weight.
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Figure 8 The biological functions of a protein is determined by its primary chain structure.
The interactions among the amino acid monomer residues along the chain enables the protein
to fold into a regular structure, where the correct functional groups form a chemical pattern. This

chemical group pattern is the basis for all advanced functions of the protein (from Reference 38).
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Polymer Principles in Drug Delivery

HUANG Yan-bin
(Department o f Chemical Engineering , Tsinghua University, Beijing 100084, China)

Abstract: Drug delivery has matured and become an engineering science, which utilize basic
principles of material science to design the delivery system according to the pharmacology requirements.
Since polymer is essential for most of the drug delivery systems, it is important to understand how
polymer principles are used to study drug delivery and develop new technologies. Here we used drug-
polymer solid dispersion and polymer drugs as two examples to emphasize that the structure-property
relationship, the central dogma of polymer science, is also the key for drug delivery.
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